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COMMENTARY ON: 

THE CLASSIFICATION OF ETS AS A CARCINOGEN 

This document presents a rebuttal to the proposal of the 
Occupational Health Institute that environmental tobacco smoke 
(ETS) be included on the list of carcinogenous substances. The 
available scientific data do not adequately and convincingly 
support the classification of ETS as a carcinogen. 

Section I analyzes the scientific issues involved in the 
classification of ETS as a carcinogen. Section II provides a 
critical review of various governmental reviews regarding the 
claimed carcinogenicity of ETS. Section III addresses smoking 
policy issues in light of the discussions in Sections I and II. 


I. ANALYSIS OF SCIENTIFIC ISSUES 

Several governmental and international health 

1-4 

organizations have reviewed the literature regarding ETS. These 

reviews are dependent upon two arguments. The first argument, 
called the epidemiologic argument, suggests that nonsmokers exposed 
to ETS are at increased risk for lung cancer, based upon positive 
associations reported in published epidemiologic studies on spousal 
smoking. The second argument, called the biological plausibility 
argument .. depends upon the claim that mainstream smoke (the smoke 
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to which the active smoker is exposed) and ETS are similar mixtures, 
both of which contain carcinogenic substances. 

Neither the epidemiologic argument nor the biologic 
plausibility argument is an accurate representation of the 
scientific data on ETS. Epidemiologic studies in the published 
literature which report an association between spousal smoking and 

■4 ‘ 

chronic disease (e.g., lung cancer, heart disease, etc.) in 
nonsmokers are not based upon actual exposure assessments for ETS. 
Instead, "exposure" is assessed via questionnaire. The notions of 
"spousal smoking" or "living with a smoker" are used as surrogates 
to estimate ETS exposure. 

Moreover, data on nonsmoker exposure to ETS are available 

5-39 

elsewhere in the published literature. These data are 

independent of the so-called "health effects" (epidemiologic) 

literature on ETS, and suggest that nonsmoker exposure to ETS in 

. . 5—39 

homes and typical public places and workplaces is minimal. 
These low-level exposure data do not support the reports of 
increased risk from some epidemiologic studies on ETS. 

In addition, the physical and chemical properties of ETS 

have been essentially ignored and/or' misunderstood in the various 

40—47 

governmental reviews on ETS. The following presents a 

clarification of these scientific issues. 
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A. THE EPIDEMIOLOGIC ARGUMENT 

The claim that environmental tobacco smoke exposure 
increases the risk of lung cancer in nonsmokers is based upon 
positive associations reported in epidemiologic studies of 
nonsmoking women who report that their husbands smoked (spousal 
smoking). 2 4,48 The studies cited in support of the claimed 
association between spousal smoking and lung cancer have been 
heavily criticized in the scientific literature. As discussed 
above, none of the studies actually measured exposure to ETS. 
Moreover, the point estimates of risk reported in the studies are 
"weak 11 in epidemiologic terms (i.e., less than 3.0). Twenty-four 
of the 30 studies do not achieve statistical significance; that 
is, their conclusions are consistent with the null hypothesis of 
no association. Nine of the spousal smoking studies report point 
estimates that are negative (i.e., less than 1.0); one of these is 
statistically significant. 

To date, 12 of the 30 published epidemiologic studies on 
the issue of spousal smoking and lung cancer in nonsmokers have 
assessed reported workplace exposures to ETS. Ten of the 12 
studies report associations between ETS and nonsmoker lung cancer 
which do not achieve statistical significance; only two studies 
report marginally statistically significant increased risks for 
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persons who reported exposure to ETS in the workplace. Thus, the 
existing data examining reported workplace ETS exposures and lung 
cancer incidence in nonsmokers are consistent with the null 
hypothesis of no association. 


A.l. 



All of the epidemiologic studies on the purported 

associations between living with a smoker and disease in nonsmokers 

rely solely upon questionnaire responses about reported exposure, 

rather than upon actual ETS exposure data. Recent studies indicate 

that questionnaires are an extremely unreliable and inaccurate 

49-55 

measure of exposure. Questionnaire responses about exposure 

vary widely when compared with actual measurements of ETS 
constituents in the ambient air. 50-51 


In 1983, Friedman et al. examined the accuracy of self- 
53 

1 reported exposure to ETS. They observed: 


Although the reported passive smoking of married 
persons was strongly related to their spouses’ 
habits, categorization by spouses’ smoking 
resulted in considerable misclassification. 


Specifically, they reported: fsj 
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Our data also indicate that studies of the 
effects of passive smoking should consider the 
correlates of this form of smoke exposure before 
concluding that it is responsible for some 
observed effect. 

However, using the spouse's smoking status to 
classify persons resulted, as far as can be 
discerned with our relatively crude 
questionnaire, in a considerable amount of 
misclassification. About 40-50 per cent of 
persons with nonsmoking spouses reported some 
passive exposure and, conversely, 30-35 per¬ 
cent who were married to smokers surprising!^ 
reported no exposure. 


54 

Pron et al., in a study on the reliability of self- 
reported ETS exposure histories, observed the following: 


Quantitative measures of exposure to passive 
smoke, i.e., number and duration of exposure, 
were even less reliably reported. 

Test-retest estimates of reliability suggest 
that misclassification of such exposures may 
be extensive. 


They concluded: 


The results of this study suggest that 
improvements in the reliability of measurement 
of exposures to passive smoke are needed for 
future studies. 


Most recently, the National Academy of Sciences, in their 
199.1 Report, "Human Exposure Assessment for Airborne Pollutants: 
Advances and Opportunities," addressed the validity of 
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questionnaires for exposure assessment in studies of ETS. The 
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Report states: 


It is important to examine ways to improve 
techniques to assess more accurately exposure 
to ETS. 

Until recently, epidemiological studies of the 
acute and chronic health effects of ETS have 
been handicapped by limitations in assessing 
exposures to ETS. Exposures occur at a wide 
range of concentrations for highly variable 
periods and in numerous indoor environments. 
Unlike active smoking, exposure to ETS cannot 
now be easily assessed with standardized 
methods. Previous epidemiological studies of 
the chronic effects of ETS, particularly lung 
cancer, have determined' exposure solely by 
questionnaires, which have not been standardized 
or validated. The questionnaires have usually 
obtained information on smoking habits of 
occupants of residences to permit assessment 
of ETS exposures and have not adequately 
addressed the impact of occupational exposures. 
The use of such questionnaires might pose 
problems in misclassification of subjects by 
exposure status and obscure possible exposure- 
effect relationships. 


Thus, epidemiologic data on spousal smoking do not provide 
convincing justification for the designation of ETS as a suspected 
carcinogen. The relative risks reported in such studies are low, 
the majority fails to achieve statistical significance, and all are 
based upon inaccurate exposure indices. In addition, the reported 
increased risks may be explained by reference to confounding factors 
such as lifestyle, diet, genetics and occupational exposures. 
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Epidemiologic data on spousal smoking therefore do not provide a 
basis for classifying ETS as a human carcinogen. 

B. THE ARGUMENT FROM BIOLOGICAL PLAUSIBILITY 

The argument for the biological plausibility of ETS in 
disease causation depends upon the simplistic and inaccurate claim 
that since mainstream (MS) and sidestream (SS) smoke contain 
carcinogenic substances, so must ETS. However, this analogy is 
not proved. 

B. 1. ETS; A CHARACTERIZATION : 

Environmental tobacco smoke (ETS) is an aged and dilute 

mixture of sidestream smoke (SS; the smoke from the burning end of 

the cigarette) and exhaled mainstream smoke (MS? the smoke to which 

the smoker is exposed) . ETS differs chemically and physically from 

both MS and SS. ETS is a dynamic, ever-changing mixture which, as 

it ages and dissipates, undergoes chemical reactions and physical 

change. There is no single definable, reproducibly characterizable 

40-47 

entity known as ETS. 

Dissipative forces such as air currents and attraction 
to surfaces influence SS and exhaled MS. 40 ” 47 Studies indicate that 
constituents in ETS are hundreds to thousands of times more dilute 
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than either SS or MS. Often, concentrations of ETS constituents 
fall below detection limits of current scientific measurement 
devices. 


As ETS ages, a number of physico-chemical changes take 
place. Matter evaporates from SS particles as they age to ETS. 
During the aging process, ETS particles coagulate and increase in 
size. Chemical compounds partition between the gas and particle 
phase of the smoke. (For example, nicotine is found in the particle 
phase of MS; in fresh SS, most of the nicotine is in the gas phase.) 
Decay patterns for constituents of ETS vary over time and are 
dependent upon physical conditions in the environment. 


ETS is not equivalent to either MS or SS. Many studies 

and reviews employ sidestream/mainstream smoke comparisons, 

ostensibly to demonstrate the kind and quantity of constituents 

involved in exposure to ETS. Such comparisons are deceptive and 

40 

misleading. As two tobacco smoke chemists reported: 


Although ETS originates from sidestream and 
exhaled mainstream smoke, the great dilution 
and other changes which these smoke streams 
undergo as they form ETS make their properties 
significantly different from those of ETS. 

Thus, the sidestream/mainstream ratios quoted 
in Table 1 can be misleading if used out of 
context. The important question is not the 
ratio of sidestream/mainstream but rather what ^ 

is the concentration of the constituent in the o 

. indoor environment and how does it compare to 
levels from sources other than ETS. Studies ° 
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based solely on observations of fresh 
sidestream, or highly and unrealistically 
concentrated ETS, should take into account the 
possible differences between these smokes and 
ETS found in real-life situations. 


Even the 1986 Report of the Surgeon General on ETS 


conceded: 


Comparison of the relative concentrations of 
various components of SS and MS smoke provides 
limited insights concerning the toxicological 
potential of ETS in comparison with active 
smoking. As described above, SS 
characteristics, as measured in a chamber, do 
not represent those of ETS, as inhaled by the 
non-smoker under non-experimental conditions. 


Similarly, the 1986 NAS/NRC Report on ETS concluded: 


Because the physicochemical nature of ETS, MS, 
and SS differ, the extrapolation of health 
effects from studies of MS or of active smokers 
to nonsmoke^| exposed to ETS may not be 
appropriate. 


B.2. EXPOSURE TO ETS: 


Published studies indicate that nonsmoker exposure to 

5 — 39 

ETS under normal, everyday conditions is minimal. For example, 

researchers report that there is little difference in ambient levels 

of carbon monoxide in smoking and nonsmoking areas of workplaces 

5—10 

and public places and in homes with and without smokers. Other 
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studies indicate that ETS contributes approximately 30% of the total 

g 12-17 

particles in the air of a typical public place.* ' Nicotine . 

is often used as a marker for ETS exposures because it is unique 

to tobacco smoke. Typical measurements of nicotine range from an 

exposure equivalent of 1/100 to less than 1/1,000 of one filter 

cigarette per hour. 5,11-16/18-25 This means that a nonsmoker would 

have to spend from 100 to 1,000 hours or more in an office, 

-#* 

restaurant or public place in order to be exposed to the nicotine 
equivalent of a single cigarette. 


* A paper published in a 1980 issue of Science magazine, in 
which the authors reported the results of their efforts to 
measure particles or particulates in the air of smoking and 
nonsmoking areas, is often cited to support the claim that 
ETS is a major indoor pollutant. The authors, Repace and 
Lowrey, contend that the levels of particles they observed in 
the smoking areas were much higher than in the. nonsmoking 
areas. However, their study results are inconsistent with 
many others. For example, the average particle count 
attributed to ETS in their study was from three to twenty 
times higher than the average levels reported in other studies 
of office buildings, restaurants and residences. 

There are a number of explanations for the authors’ apparent 
overestimation of ETS exposure. First, they selectively 
sampled environments such as meeting and game rooms, bars, and 
sandwich shops which did not represent normal occupancy 
conditions and where particulate levels would likely be high 
regardless of the presence or absence of tobacco smoke. 
Second, through inappropriate testing methods, they incorrectly 
assumed all particles in the air arose from ETS. However, as 
several researchers have noted, ETS typically contributes 
about one-third of the overall particle levels in indoor 
spaces. Moreover, particles also are generated by people and 
their everyday routine activities such as movement and cooking. 
(Repace, J. and A. Lowrey, "Indoor Air Pollution, Tobacco Smoke 
and'Public Health,” Science 208: 464-472, 1980.) 
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For example, Drs. William Hinds and Melvin First of the 

Harvard School of Public Health reportedly found very small amounts 

of nicotine in the atmospheres of bars, bus and airline terminals, 

18 

restaurants, and cocktail and student lounges. French 

researchers, using a different method of measuring nicotine to 

assess the amount of tobacco smoke in the atmosphere, reported 

IS 

finding higher concentrations of nicotine than Hinds ^pd First. 
However, they still concluded that "smoking does not present a 
risk to nonsmokers." 

Other studies have reached similar conclusions. In 1984, 

Japanese researchers tested a personal nicotine monitor in a number 

of public places, including offices, restaurants, lobbies, terminals 

and public transportation. They reported levels of nicotine 

exposure equivalent to one one-thousandth (1/1,000) to four 

one-hundredths (4/100) of a cigarette per hour. Their findings 
. 22 

were repeated m 1987. 

A year later, scientists from IT Corporation, a firm 
specializing in the assessment and reduction of environmental 
substances, measured nicotine in offices and restaurants in Ottawa, 
Canada. They reported average nicotine exposure levels equivalent 
to three one-hundredths (3/100) of a cigarette per eight-hour 
workday, and three one-thousandths (3/1,000) of a cigarette during 
a one-hour meal. 
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In a nationwide sampling survey in the United Kingdom/ 
researchers monitored nearly 3,000 sites in travel, work, home and 

5 

leisure locations for ambient nicotine, CO and particle levels. 
Smoking was known to have occurred at almost half of those sites, 
yet in three—fourths of the samples, nicotine levels were too low 
to be detected. Canadian researchers also reported levels of 

- 4 * 

nicotine at or below levels of detection even in locations with 

13 

recirculated air from designated smokxng areas. 

There are few data that suggest that the tiny amounts of 
nicotine to which a nonsmoker may be exposed are related to human 
disease. For example, two German scientists monitored several 
physiological responses in nonsmokers exposed to tobacco smoke 
under laboratory conditions.^ They concluded that the amount of 
nicotine to which their subjects were exposed was too small to 
alter sensitive test measurements of heart rate, heart muscle 
tracings (EKG), blood pressure or skin temperature. More recent 
research tends to support these conclusions. In a 1983 study, 
researchers who measured exposures of nonsmoking flight attendants 
to nicotine during transpacific flights concluded that the 
concentrations were so small that they were "unlikely to have 
physiologic effects." 24 In 1986, researchers monitored levels of 
nicotine, CO and particulates in 66 commercial flights in the U.S. 
They concluded that the nonsmoking sections of commercial aircraft 


2501049765 


Source: https://www.industrydocuments.ucsf.edu/docs/xhwkOOOO 



PPR 1A ' Mci ^>Aen 1 Lilt ^LHU. 


r.id/ 


* 

? 

#> 

*■ 25 

were essentially free of ETS. 

The workplace exposure limit for ambient levels of 
nicotine set by various governmental agencies , including the U.S. 
Occupational Safety and Health Administration, is 500 ug/m 3 . This 
occupational limit is one to two orders of magnitude higher than 
levels reported for typical ETS exposures. Indeed, in nonindustrial 
settings, studies indicate that typical nicotine concentrations 
due to ETS are less than 10 ug/m 3 . 57 


In addition, studies which have examined ETS constituent 
levels of nitrosamines, nitrogen oxides and volatile organic 
compounds (such as benzene**) report minimal contributions to 
overall ambient air levels in homes, the workplace and public 


places. 


26-39 


** Benzene exposure from ETS is negligible, despite reports to 
the contrary. "Automotive fuel is, by far, the largest, most 
pervasive source of benzene exposure. In 1989, the U.S. 
Department of Health and Human Services estimated that 1 
billion pounds of benzene were released into the atmosphere 
from the refueling and operation of approximately 130 million 
motor vehicles in 1976 [NIEHS, 1989]. This translates into 
7.8 pounds of benzene per vehicle per year. in contrast, a 
pack-per-day smoker would generate approximately 0.008 pounds 
of benzene per year, assuming that, at most, 0.5 mg of benzene 
is generated from one cigarette (MS plus SS) (Hoffmann, 1990]. 
Based on these estimates, an average person is potentially 
exposed to 1,000 times more ambient benzene from one automobile 
than from a smoker in a given year." [From: Response of 

r. j. Reynolds to the U.S. EPA: "ETS: A Guide to Workplace 
Smoking Policies," October 1, 1990.] 
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B.3. OTHER DATA CONTRARY TO THE ARGUMENT FROM BIOLOGIC PLAUSIgX^ITY : 

ETS has never been shown to be carcinogenic in any animal 
species* Two animal inhalation experiments investigating ETS and 
lung cancer have been published. Both studies report no meaningful 
histopathological differences between animals exposed to ETS and 
those which were not exposed* In a study conducted by the American 

- 4 * 

Health Foundation, 58-60 the investigators exposed one group of 
hamsters to mainstream smoke and another group to ETS. Animals 
exposed to mainstream smoke and ETS lived longer than the sham 
treated controls. The investigators reported that overall there 
was no marked increase in tumor incidence in animals exposed to 
either mainstream smoke or ETS after 18 months of exposure. The 
second study was a 90-day ETS inhalation study of rats and 
hamsters. 61 Animals were exposed to ETS concentrations 100 times 
greater than those concentrations reportedly encountered by 
nonsmokers. These researchers reported no histopathological 
differences, between exposed and control animals. Electron 

microscopy revealed pulmonary changes which could be expected to 
occur under similar exposure conditions with other substances. 


In addition, recent reviews of the literature on 
suspected pulmonary carcinogens have concluded that none of the 
individual constituents in sidestream smoke which are classified 
as potentially carcinogenic have been found to induce pulmonary 
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cancer via inhalation in experimental animals. 

Some reports have suggested that the potential toxicity 
of ETS can be assessed by measuring the body fluids of nonsmokers 
exposed to ETS for mutagens, which are substances capable of 
altering the genetic structure of cells. 66 It is suggested 
that the presence of mutagens in body fluids, such as urine, may 
indicate that an individual has been exposed to substanpes capable 
of inducing cancer. These studies, however, did not employ 
realistic levels of exposure to ETS. Nor did they control 
adequately for the presence of mutagenic substances in the diet of 
the study subjects. Studies which have compared mutagens in the 
body fluids of nonsmokers exposed to realistic levels of ETS and 

nonsmokers not exposed to ETS report no significant difference in 

^ . .. .. 67-71 

mutagenic activity. 

Some have argued that sidestream smoke (and by inference, 
ETS) contains polycyclic aromatic hydrocarbons (PAHs), substances 
which have been designated as carcinogens or cancer-causing by 
various governmental agencies. However, in a series of papers, 
German researchers reported finding no significant differences in 
urinary PAH by-products between nonsmokers exposed to ETS and those 
not exposed. 72-74 Diet, on the other hand, was reported to have a 
profound influence on PAH by-product formation in all the study 
subj ects. 
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It has also been suggested that DNA adducts can be 

utilized as biomarkers to assess exposure to ETS. (An adduct is a 

product derived from reactions between chemicals and biological 

material, such as DNA, the genetic material in the body). Research, 

however, does not support this theory; nonsmokers exposed to ETS 

75 

do not appear to exhibit increased DNA adduct production. Other 
studies report no increased chromosomal changes in the body fluids 
of nonsmokers exposed to ETS. 65 ' 71 ' 76 

Finnish researchers recently have published on the 

ETS/genotoxicity issue. Their reports seriously question the 

legitimacy of the claim that ETS is a carcinogen. In a series of 

published papers, the researchers examined urinary mutagenicity 

and sister chromatid exchange (SCE) frequency as potential genotoxic 

indicators of ETS exposure. 47 ' 69,70 ~ 71 ' 76 They have reported that 

these parameters of genotoxic exposure do not respond significantly 

to normally encountered levels of ETS. In one such study, the 

researchers reported that cytogenetic parameters (structural 

chromosome aberrations and SCE) were unaffected by normal nonsmoker 

V 6 

exposure to ETS. 

The report by Husgafvel-Pursiainen (1987) cited in the 
Occupational Health Institute’s submission deserves special 
mention. 65 This report concludes that while certain markers of 
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rionsmoker exposure may increase in the presence of extremely high 

concentrations of ETS, the exposure levels in the paper do not 

match those attributed to it by the Occupational Health Institute's 

submission. Moreover, this report, like others from Husgafvel- 

Pursiainen (and Sorsa), concludes that there is no significant 

increased mutagenic activity in body fluids of those exposed to 

71 76 

ETS compared with those not exposed. ' 

Because of the vast quantitative and qualitative 
differences (chemical and physical properties) among mainstream 
smoke, sidestream smoke and ETS, the basis of the biological 
plausibility argument is flawed. Data reveal that nonsmoker 
exposure and dose estimates are many orders of magnitude lower 
than those of active smokers. Animal inhalation studies and short¬ 
term tests (e.g., urinary mutagenicity, sister chromatid exchange, 
etc.) in humans provide no supportive data for the "biological 
plausibility" claim. And finally, linear extrapolation models 
based on active smoking fail to predict increased risk for 
nonsmokers exposed to realistic levels of ETS. 
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II. AGENCY REVIEWS OF ETS 

The conclusions of reports by four governmental and 
international agencies have been relied upon extensively by various 
organizations and individuals in discussions regarding the argument 
of ETS as a carcinogen. These reports are: 


[1] The Health Consequences of Involuntary Smoking , 1 a 1986 
report of the Surgeon General (hereinafter 1986 Surgeon 
General's Report); 

[2] Health Effects of Passive Smoking: Assessment of Lung 

Cancer in Adults and Respiratory Disorders in Children 
(EPA/600/6-90/006A) , 2 a review draft released by the 
Environmental Protection Agency (EPA) in 1990 (Draft Risk 
Assessment); 

[3] Environmental Tobacco Smoke in the Workplace: Luna Cancer 
and Other Health Effects . 3 a Current Intelligence Bulletin 


*— U '. £i NAS/NRC study on ETS - (1986) Qid -- r r ot dcsignateSJS - ’ Ss 
a Ccnpcmiogen per se although its conclusions were^&ntTilar in 
other r^specfcsto the 1986 U.S. Surgeop—Several's Report. 
[See: CommitteS''-ea^Passive SmokijigT-^oard of Environmental 

Studies and ToxicologvT'~'Nafej>a g5T^Rese arch Council, National 

Academy of Sciences. _Environmental^To faa cco- Smoke: Measuring 

Exposures and—Assessing Health Effects . WashTngfe©n^Z_^jCw 
Natidnarr^cademy Press, 1986. ] 
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’ issued by the National Institute for Occupational Safety and 
Health in 1991 (NIOSH CIB); and 

[4] World Health Organization, International Agency for 
Research on Cancer, iarc Monographs on the Evaluation of the 
Carcinogenic Risk of Chemicals to Humans: Tobacco Smoking , 4 
Volume 38, Lyon, 1985 (IARC Report). 

It is important to note that each of the respective 
Agency's discussions of ETS was based upon the imputed 
identification and presence of suspected carcinogens in mainstream 
smoke and/or fresh sidestream smoke (smoke from the burning tip of 
the cigarette). The IARC, the U.S. Surgeon General, the EPA and 
NIOSH did not examine ETS Eer se, nor did they review the available 
published data on either the characterization of, or exposure to, 
ETS. As was discussed in Section I of this document, ETS is neither 
chemically nor physically equivalent to either mainstream or 
sidestream smoke, and it is therefore not scientifically acceptable 
to treat mainstream smoke, sidestream smoke and ETS as qualitatively, 
and quantitatively similar mixtures. 

A recent classification of tobacco smoke as a "human 
carcinogen" was proffered by the U.S. EPA in its 1990 Draft Risk 
Assessment. 2 The Draft was heavily criticized and challenged by a 
number of scientists, most notably for its uncritical reliance on 


2501049779 


Source: https://www.industrydocuments.ucsf.edu/docs/xhwkOOOO 



RPR 14 '32 0i:00Pn 1 KRMSftS CITY PLRCE 


P.27/29 


i 

5^ V 

iff 

Epidemiologic studies and for its’ failure to examine other relevant 
data on actual ETS exposures and the chemical/physical 
characterization of ETS . 5 As Dr. Arthur Furst has recently argued: 
•'the decision to classify a chemical as a human carcinogen must 
depend upon agreed conclusions from epidemiology, bioassays and 
some short-term tests; information from only one of these 
disciplines is inadequate. 1,6 

V*€VI 

IARC, in its olaeei ' f ' ioation , conceded that ETS is not 
equivalent to either mainstream or sidestream smoke and that the 
epidemiologic data on disease rates among nonsmokers living with 
smokers are inconclusive. The Agency based its classification, in 
large part, not upon ETS per se but upon imputed "knowledge of the 
nature of mainstream and sidestream smoke." 4 

In similar fashion, the recent U.S. NIOSH Current 
Intelligence Bulletin's c lassification of ETS as "a potential 
occupational carcinogen" was not based upon a critical examination 
of the physico-chemical composition of ETS per se . or upon any 
data regarding workplace exposures to ETS or associations between 
reported exposures and claimed health effects among nonsmokers in 
the workplace. 3 If the actual data on both ETS exposures and health 
effects in the workplace are examined, one finds that typical 
workplace exposures to ETS are minimal and often below limits of 
detection for even the most sensitive tobacco smoke constituent 
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"monitors. In addition, only two of twelve studies which have 
examined the possible association between reported ETS exposures 
and chronic disease (e.g., lung cancer, heart disease, etc.) among 
nonsmoking workers report statistically significant increased risks. 


The Occupational Health Institute's report also referred 
to a recent legal decision in Australia for support. 7 The court 
ruled in favor of the Australian Federation of Consumer 
Organizations (AFCO) in its allegation that a July 1986 
advertisement on ETS by the Tobacco Institute of Australia (TIA) 
was false and "misleading and deceptive" under that country's Trade 
Practices Act. The case centered around the TIA's statement in 
the ad that "there is little evidence and nothing which proves 
scientifically that cigarette smoke causes disease in nonsmokers. 1,7 
The Tobacco Institute of Australia has appealed the decision on 
the basis that their statement is "an opinion which has a rational 
scientific basis." 8 

% 

The AFCO opinion was rendered by a single justice of the 
Federal Court of Australia against the requirements of a specific 
trade regulation statute in Australia. Although expert scientific 
testimony on ETS was heard during the trial, the decision is not a 
scientific opinion; it generates no new data on the issue of ETS. 
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The Occupational Health Institute's report cites two 
booklets published recently in the United Kingdom, one entitled 
"passive Smoking at Work" (HSE 1988) and the other, "Passive Smoking 
— A Health Hazard" (Imperial Cancer Research Fund 1991), for 
support of its argument for workplace smoking restrictions. 
However, neither publication presents new scientific data on the 
workplace smoking issue and neither presents an analysis of the 
existing epidemiologic and exposure data regarding ETS in the 
workplace. As discussed in Part I of this submission, typical 
workplace exposures to ETS are minimal and often below the levels 
of detection for ambient air quality monitoring devices. Moreover, 
there are twelve published epidemiologic studies which examine 
workplace exposures to ETS and lung cancer in nonsmokers, and ten 
of those studies report no statistically significant increased 
risk of lung cancer in nonsmokers. The epidemiologic data on 
workplace exposures to ETS are thus consistent with the null 
hypothesis, i.e. that there is no association between workplace 
ETS exposure and lung cancer in nonsmokers. Neither of the British 
reports adequately support the claim that workplace exposures to 
ETS are associated with an increased risk of disease among 
nonsmokers and the publications therefore fail to provide a 
convincing argument for workplace smoking restrictions. 
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1. 1986 SURGEON GENERAL 1 S REPORT 

The EPA draft risk assessment and the NIOSH CIB rely 
extensively on the conclusions of the 1986 Surgeon General's Report 
on "Involuntary Smoking," the U.S. Public Health Service's 
eighteenth report, and the fifth report issued during the tenure 
of C. Everett Koop. The 1986 Surgeon General's Report reached 

fKe Ottvp* has 

two swctw? conclusions which ooac may urg^are relevant to the ETS 
) A 
classification issue: 


Involuntary smoking is a cause of disease, 
including lung cancer, in healthy nonsmokers. 

(p. vii) 

The simple separation of smokers and nonsmokers 
within the same air space may reduce, but does 
not eliminate, the exposure of nonsmokers to 
environmental tobacco smoke. (p. vii) 

The Surgeon General’s review has been challenged by a 

number of critics. One reviewer, Ann Fettner, suggested that the 

Surgeon General's conclusions were based on "flimsy" evidence 

presented in an effort to "divert our attention" from important 

q 

health concerns such as the "poisoning of the environment." A U.S. 

Congressman, Walter B. Jones, in a letter published in the 

Congressional Record , wrote that "the conclusions in the Surgeon 

General 1 s Report are not supported by the research in his own 
10 

report." The Surgeon General's conclusions regarding lung cancer 
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_and separation of smokers and nonsmokers will be discussed below 
in some detail. 


1.a. LUNG CANCER: 


The Surgeon General's conclusion that a causal 

relationship exists between ETS exposure and lung ^.cancer in 

nonsmokers was based on 13 epidemiologic studies of women whose 

husbands smoked. Of those studies, eleven reported risk estimates 

that were not statistically significant. 11 Moreover, scientific 

deficiencies in the epidemiologic studies on ETS and nonsmoker 

lung cancer have been identified by numerous individuals. A German 

specialist in biometrics and epidemiology, Karl Uberla, in his 

assessment of these studies, suggested that the data fail to meet 

the criteria which some regard as necessary to establish a causal 
12 

relationship: 


The majority of criteria for a causal connection 
are not fulfilled. There is no consistency, 
there is a weak association, there is no 
specificity, the dose-effect relation can be 
viewed controversially, bias and confounding 
are not adequately excluded, there is no 
intervention study, significance is only present 
under special conditions and the biologic 
plausibility can be judged controversially. 


An eminent American statistician, Nathan Mantel, has also 
observed: 13 
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[I]t is unlikely that any epidemiological study 
has been, or can be, conducted which could 
permit establishing that the risk of lung cancer 
has been raised by passive smoking. Whether 
or not the risk is raised remains to be taken 
as a matter of faith according to one's choice. 

There are currently 30 spousal smoking studies, 24 of 
which report risk estimates that are not statistically 
significant. 14-43 Only six studies report statistically significant 
increased lung cancer risks for women whose husbands smoke. Thus, 
these studies taken as a group, or considered individually, do not 
convincingly support rejection of the null hypothesis of no 
association between ETS exposure and lung cancer in nonsmokers, 
and therefore are inadequate as a basis for classification. 

Moreover, the vast majority of the spousal smoking studies 
report risk estimates that are less than 2.0. These values are at 
the limit of detection for epidemiology. Risk estimates below 2.0 
or 3.0 have been described as "weak,' 1 and thus, any conclusions 
drawn from such studies are unreliable. 44 This is particularly 
true when the studies themselves fail to account for numerous 
sources of bias and confounding factors. The confounding factors 
are variables associated with both the classification of "marriage 
to a smoker" and with risk factors associated with lung cancer, the 
existence of which can give rise to a spurious ETS-lung cancer 
association. Examples of confounding factors that are not 
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controlled for in the studies include diet, alcohol consumption, 

cooking and heating methods, occupation, physical activity, 

45 

urbanization and socioeconomic class. 

In addition, application of spousal smoking studies to 
the workplace presents significant questions. Even the Surgeon 
General conceded that "[m]ore accurate estimates for the assessment 
of exposure in the home, workplace, and other environments are 
needed” (p. 101). 1 

In fact, the epidemiologic studies on lung cancer and 
respiratory disease cited in the Surgeon General's Report did not 
include any actual measurements of study subjects’ exposure to 
ETS in either the home or the workplace. Instead, the studies 
relied on questionnaire information to estimate exposure to ETS. 
The Surgeon General's Report itself acknowledges that the 
"possibility of reporting bias must be considered for the studies 
that have used questionnaires to measure illness experience" (p. 
38). A number of researchers have reported that exposure 
misclassification can lead to improper indices of exposure and 
incorrect estimations of risk. 15,46 51 The Surgeon General's Report 
also concedes that "validated questionnaires are needed for the 
assessment of recent and remote exposure to environmental tobacco 
smoke in the home, workplace, and other environments" (p. 107). 1 

The National Research Council and other authors have recently 
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criticized questionnaires used in ETS studies for not being 
standardized or validated, pointing out that misclassification of 

exposure may occur if the questionnaire is not appropriately 

, . , 52-54 

designed. 

l.b. SEPARATION OF SMOKERS AND NONSMOKERS ; 


The Surgeon General’s Report also concluded that ’’simple 
separation of smokers and nonsmokers within the same air space may 
reduce, but does not eliminate, exposure of nonsmokers to 
environmental tobacco smoke” (p. vii). The Report concludes that 
smoking bans will not only reduce ETS exposures, but will also 
"alter smoking behavior and public attitudes about tobacco use" 
(p. 322). The Report further suggests that "over time, this may 

contribute to a reduction of smoking in the United States" (p. 
322) . Thus, the underlying motivation for the use of the ETS/health 
argument is to attain a "smoke-free society by the year 2000.” 

The Surgeon General's claim that separation of smokers 

and nonsmokers does not minimize nonsmoker exposure to ETS is 

without scientific support. Studies aboard commercial aircraft 

and in offices indicate, contrary to the Surgeon General’s Report, 

that the simple separation of smokers and nonsmokers effectively 

55-62 

minimizes nonsmoker exposure to ETS. One recent study, for 

example, reported that the use of designated smoking areas reduced 
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exposure to ETS by 95 percent. 55 Another study of a smoking- 

restricted office building reported that ambient nicotine in 

nonsmoking areas was virtually undetectable, suggesting that ETS 

56 

had a negligible impact on the nonsmoking areas in the building. 

In addition, Canadian researchers Sterling, et al., in a series of 
studies, collected data on levels of ETS constituents in offices 
with different smoking policies. They reported no significant 
differences in average ETS constituent levels between nonsmoking 
offices that received recirculated air from designated smoking 
areas and nonsmoking offices that did not receive recirculated 
air. 57 “ 5 ^' 62 They concluded: 


The results indicate that the provision of a 
designated, but not separately ventilated 
smoking area can effectively eliminate or 
drastically reduce most components of 
environmental tobacco smoke from nonsmoking 
offices. 


In summary, the Surgeon General's claims that exposure 
to ETS increases the risk of lung cancer in nonsmokers and that 
simple separation of smokers and nonsmokers is ineffective in 
minimizing exposure are not convincingly supported by the scientific 
data and should not be used as a basis for workplace smoking policy 
decisions. 
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2. EPA DRAFT RISK ASSESSMENT 

In June, 1990, the United States Environmental Protection 

2 

Agency (EPA) released for review its Draft Risk Assessment on ETS. 
The Draft Risk Assessment concluded that exposure to ETS is causally 
related to lung cancer in adult nonsmokers and is associated with 
respiratory disease and respiratory symptoms in children. The 
Draft Risk Assessment also concluded that ETS should be classified 
as a Group A ("known human") carcinogen. It estimated that ETS 
exposures are responsible for 3,800 lung cancer deaths per year in 
the U.S. (the estimate was later revised to 3,700). 

The Draft Risk Assessment employed a Population- 
Attributable Risk model for estimating excess lung cancer mortality 
among nonsmokers reportedly exposed to ETS.^ This model is based 
upon three estimates: 

1. - a point estimate or relative risk derived from 

a meta-analysis of epidemiologic studies on 
spousal smoking; 

2. the proportion of nonsmokers reportedly exposed 
to ETS; and 

3. the number of nonsmokers in the general 
population. 

To calculate the Population-Attributable Risk (PAR), the 
authors .of the Draft Risk Assessment estimated that 60% of 
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nonsmokers are exposed to ETS. A cumulative relative risk of 1.28 
was calculated via meta-analysis from epidemiologic studies on 
spousal smoking as the excess risk due to ETS exposure. The PAR 
for these two assumptions is 0.27. The total number of deaths for 
nonsmoking males and females was then estimated, based on the 
American Cancer Society's projections for 1988 (9,500 total deaths) . 
By multiplying the PAR (0.27) by 9,500, the authors generated an 
estimate of 2,560 total deaths per year attributable to ETS exposure 
among neversmokers. A PAR was also computed for male and female 
former smokers, generating a total estimate of 3,800 excess deaths 
annually purportedly attributable to ETS exposure among nonsmokers 
in the U.S. 

The PAR method employs estimates of relative risk, 
population fractions of exposure to ETS and lung cancer death rates 
for the general nonsmoking population in order to generate an 
estimate of excess mortality reportedly attributable to ETS 
exposure. It is important to note at the outset that the PAR model 
itself does not determine that there is an increased risk of lung 
cancer among nonsmokers from ETS exposure. Rather, the model 
assumes a causal relationship between ETS exposure and an increased 
risk of lung cancer among nonsmokers, based upon increased risks 
reported in epidemiologic studies on spousal smoking. These 
reported relative risks are, in turn, assumed to represent true 
relative risks due to ETS exposure. 
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These critical assumptions have been challenged. To 
achieve a cumulative excess risk estimate of 1.28 for nonsmokers 
reportedly exposed to ETS, the authors of the Draft Risk Assessment 
performed a meta-analysis of 23 epidemiologic studies on spousal 
smoking. However, eighteen of the studies on spousal smoking 
included in the EPA's meta-analysis fail to achieve ^statistical 
significance and are, therefore, consistent with the null hypothesis 
of no association between spousal smoking and an increased risk of 
lung cancer among nonsmokers. Moreover, the epidemiologic studies 
on spousal smoking contain no actual exposure data on ETS. The 
EPA Draft instead assumed the validity of questionnaire responses 
about possible exposure to ETS based upon spousal smoking and then 
generalized these responses to the general population's exposure 
to ETS. Finally, the authors of the Draft Risk Assessment failed 
to consider and adjust for confounding factors, e.g., diet, 
lifestyle, genetics, etc., in any of the individual studies on 
spousal smoking. This is a significant oversight, especially when 
dealing with a "weak" relative risk estimate which approximates 1.3. 

The Draft's assumption of causality is based upon tenuous 
data from epidemiologic studies on spousal smoking. The assumption 
is the critical element to the PAR model and the estimate of 3,800 
excess nonsmoker deaths per year reportedly due to ETS exposure. 
The Draft Risk Assessment fails to argue convincingly for the 
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Assumption. Without the causal assumption, the PAR approach is 
little more than an exercise in mathematical modeling. 

Furthermore, the conclusions of the Draft Risk Assessment 
have been strongly criticized, particularly in many of the more 
than 100 comments submitted during the public comment period on 
the draft. 63 Specifically, many of the public comments found EPA's 
classification of ETS as a Group A carcinogen to be scientifically 
unwarranted. 

EPA's proposed classification of tobacco smoke as a "human 
carcinogen" was based in part upon the imputed identification and 
presence of suspected carcinogens in mainstream smoke and/or fresh 
sidestream smoke. However, the EPA apparently did not review the 
available published data on either the characterization of, or 
exposure to, ETS. 64 69 

As discussed above, meta-analysis, a statistical procedure 
which combines the reported risk estimates from a number of studies 
to generate an overall estimate of risk, was used in the EPA's 
Population-Attributable Risk model. The problems and limitations 
of the use of meta-analysis for epidemiologic studies have been 
addressed in the scientific literature. 70 71 For instance, meta¬ 
analysis does not account for intrinsic bias and confounding in 
the individual studies. As two German scientists, Heinz Let 2 el 
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and Karl Uberla, noted: "Combining risk estimates from biased or 

confounded studies by meta-analysis cannot provide correct 
answers*" 71 The spousal smoking studies were conducted in the 
United States, Europe and Asia. These populations differ 
genetically and in lifestyle factors, and the studies themselves 
differ in design. 70 

Another major criticism of the Draft Risk Assessment was 
that in addition to its inadequate treatment of the data on the 
physical and chemical properties of ETS, it also virtually ignored 
the available exposure data, toxicological data and data from animal 
studies on ETS. 


Thus, the conclusions of the EPA’s Draft Risk Assessment 

are based on an incomplete and selective review of the existing 

data on ETS. Several of the public comments suggested that this 

amounted to EPA's apparent failure to follow its own guidelines for 

6 3 

carcinogen risk assessment. 


3. NIOSH CURRENT INTELLIGENCE BULLETIN 


In June 1991, NIOSH released Current Intelligence Bulletin 
54 on environmental tobacco smoke. 3 The NIOSH CIB stated that: 


NIOSH has determined that the collective weight 
of evidence (i.e., that from the Surgeon 
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General's reports, the similarities in 
composition of MS and ETS, and the recent 
epidemiologic studies) is sufficient to 
conclude that ETS poses an increased risk of 
lung cancer and possibly heart disease to 
occupationally exposed workers. (p. 12) 

In the excerpt above, the CIB refers to three kinds of 
evidence that supposedly contribute to its "collective weight of 
evidence." The Surgeon General's report is the first; however, 
the conclusions of the Surgeon General's report have been 
extensively criticized, as discussed above. As for the second 
type of "evidence" (the claimed "similarities in composition of MS 
and ETS"), the treatment of the available data in the NIOSH CIB is 
neither detailed nor complete. 

Although the NIOSH CIB and the EPA Draft Risk Assessment 
stress the reported association between active smoking and disease 
in reaching their conclusions about ETS, neither report provides 
detailed discussions of the chemical and physical natures and 
differences between ETS and mainstream smoke (MS). ETS is different 
in both quality and quantity from both mainstream and sidestream 
smoke. 


One major area overlooked by both the NIOSH CIB and the 
EPA Draft Risk Assessment is those scientific studies that actually 
measured levels of ETS constituents in indoor air. There is a 
substantial body of literature in this area which is directly 
relevant to considerations about non-industrial workplace exposure. 
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„If the actual data on ETS exposures in the workplace are examined, 
one finds that typical workplace exposures to ETS are minimal and 
often below limits of detection for even the most sensitive tobacco 
smoke constituent monitors. 


The final aspect of NIOSH’s ”weight of the evidence” is 

"recent epidemiologic studies" on ETS and lung cancer. However, 

its review of the spousal smoking studies is incomplete. The CIB 

states that eight additional spousal smoking studies have been 

published since 1986, when, actually, 14 have been published, most 

of which report associations which do not achieve statistical 

significance. Furthermore, the CIB acknowledges serious 

shortcomings in the available epidemiologic studies purporting to 

72 

relate ETS exposure and lung cancer: 


NIOSH recognizes that these recent epidemiologic 
studies have several shortcomings: lack of 

objective measures for characterizing and 
quantifying exposures, failure to adjust for 
all confounding variables, potential 
misclassification of ex-smokers as nonsmokers, 
unavailability of comparison groups that have 
not been exposed to ETS, and low statistical 
power. 


Nevertheless, the CIB uses spousal smoking studies to 
reach its conclusion about occupational exposure to ETS without 
justifying the relevance of spousal smoking studies to workplace 
exposure* Of the spousal smoking studies, none actually measured 

2501049795 

- 41 - 


Source: https://www.industrydocuments.ucsf.edu/docs/xhwkOOOO 



RWK 1A V01 • VOtfl-Tt 1 LI J T rLHLL 


r. ±£4Sdr 


> 

i 

>v 

* 

levels of ETS to which the subjects ostensibly were exposed. The 

NIOSH CIB also fails to address the 12 spousal smoking studies 

14-25 

that included specific questions about workplace exposure. Of 

those studies, ten reported no statistically significant increased 
risk of lung cancer for nonsmokers who reported ETS exposure in 
the workplace. The other two studies presented risk estimates 
which were of borderline statistical significance. Thus, the 
epidemiologic data are consistent with the null hypothesis, i.e., 
that there is no association between workplace ETS exposure and 
nonsmoker lung cancer. 

Thus, the NIOSH CIB, which reaches conclusions about 
purported risks associated with exposure to ETS in the workplace, 
is not a comprehensive, critical review of the available data. 
Of even greater significance, it does not address available 
workplace data on exposures or potential health effects. 


4. OTHER RISK ASSESSMENTS ON ETS 


Two basic methods (modeling procedures) for estimating the 
population risk for lung cancer among nonsmokers reporting exposure 
to ETS have appeared in the scientific literature. The first 
method, adopted by the U.S. EPA in its Draft Risk Assessment 
(discussed above), is the Population-Attributable Risk (PAR) 
approach. A PAR model seeks to establish an estimate of excess 
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"* risk due to ETS exposure and is expressed as a ratio of the risk 
assessed for ETS to the total lung cancer risk for nonsmokers from 
all sources. The PAR is calculated by applying a relative risk 
estimate associated with reported exposure to ETS (derived from 
risk rates in epidemiologic studies) to the percentage of 
individuals believed to be exposed to ETS in the general population. 

A second approach used in the literature, called the 
Extrapolation Method (also called the Linear Extrapolation Method 
or Dose-Response Extrapolation Model), combines reported risks of 
lung cancer for active smokers, derived from epidemiologic studies 
on smokers, with estimates of tobacco smoke exposure (dose) for 
active smokers. The risk and dose estimates for active smokers 
are then extrapolated downward to apply to nonsmokers. The 
estimated excess risk for nonsmokers exposed to ETS is obtained by 
dividing the lung cancer risk reported for active smokers by the 
ratio between the smokers’ and nonsmokers’ estimated average 
exposure to tobacco smoke. 

This second approach for estimating excess lung cancer 
deaths among nonsmokers reportedly due to ETS exposure is 
exemplified by the model developed by Repace and Lowrey (1985)?^ 
The authors employed a linear downward extrapolation from the lung 
cancer risk reported for active smokers (and estimates of tobacco 
smoke exposure for smokers) to an exposure and residual risk 
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^estimate for nonsmokers allegedly exposed to ETS. The model 
estimated lung cancer mortality among nonsmokers by dividing the 
reported lung cancer risk for active smokers by a ratio of estimated 
tobacco smoke exposure for smokers and nonsmokers. The linear dose- 
extrapolation model therefore requires four estimates: 

1. the number of nonsmokers supposedly exposed to 

ETS? ** 

2. the average ETS exposure of nonsmokers; 

3. the average tobacco smoke exposure for active 
smokers; and 

4. the lung cancer risks reported for current 
active smokers. 


Specifically, Repace and Lowrey developed a version of a 
linear dose-response extrapolation model which is based upon a 
weighted average of nonsmoker exposure to particulates. The 
weighted average estimate was not derived from actual exposure data 
but from a model which predicts ambient concentrations of 
particulate matter from the number of cigarettes smoked in a given 
volume of air space. The authors also calculated a lung cancer 
risk estimate and an estimate of daily "tar" (particulate) intake 
for active smokers. Nonsmoker risk of lung cancer was extrapolated 
from those estimates to yield 555 lung cancer deaths per year 
attributable to ETS exposure among nonsmokers. 
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Arundel, et al., (1987) refined the Repace and Lovrey 
extrapolation model by replacing Repace and Lowrey’s estimates of 
particulate matter exposure for nonsmokers with actual exposure 
data from monitoring studies. 7 ^ The Arundel, et al., model also 
rejected Repace and Lowrey’s extrapolation from the dose of active 
smokers to the exposure of nonsmokers, and replaces the latter 
with an estimated retained dose of particulates for ^nonsmokers. 
Using virtually the same assumptions as Repace and Lowrey, the 
Arundel et al. model estimates 12 lung cancer deaths per year among 
40 million male and female neversmokers. 


The various assumptions and estimates employed in the 

Repace and Lowrey linear dose-extrapolation model have been 

challenged by a number of scientists. 7 ^ 78 One scientist noted 

that the exposure and dose levels Repace and Lowrey used were not 

based on actual measurements, and that actual measurements reported 

by other researchers ranged from *'ten-to-one-hundred-fold less than 

75 

that in the Repace and Lowrey model.” 

Still other scientists have questioned the methods of 
analysis used in their article. For example, the Repace and 

Lowrey extrapolation model assumes that the alleged carcinogenicity 
of tobacco smoke depends upon some (unknown) element purportedly 
located in the particulate phase.of ETS. The model also assumes 
that lung cancer per unit of exposure (i.e., per mg of ’’tar") is 
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the same for mainstream smoke and ETS, an assumption which is not 

V 

borne out by the scientific data regarding the chemistry of 
mainstream smoke and ETS. Moreover, the extrapolation model 
suggests that the relationship between reported risk and level of 
exposure is linear (i.e., dose-response), and it assumes that there 
is no exposure level below which lung cancer risk is absent. The 
dose-extrapolation model also assumes, with its suggestion of a 
linear dose-response from active smoking to low level exposure to 
ETS, that the so-called "one-hit" cancer theory, a theory that one 
molecule of exposure to a suspected carcinogen is sufficient to 
induce carcinogenesis, is valid. However, the "one-hit" model has 
what statisticians call a "zero intercept term," which is equivalent 
to assuming that lung cancer risk among nonsmokers is zero in the 
absence of ETS . 

Even with its dubious assumptions and estimates, it is 

noteworthy that the linear dose-extrapolation model produces 

estimates of excess lung cancer deaths which are roughly an order 

of magnitude lower than estimates generated by the PAR model which 

relies on epidemiologic studies. A number of subsequently published 

extrapolation models, unlike that of Repace and Lowrey, have been 

74 79- 

based upon actual data and reasonable estimates of exposure. ' 

81 

These models have been unsuccessful in estimating any 
appreciable increased risk of lung cancer for nonsmokers reporting 
exposure to ETS. Indeed, extrapolation models based on estimates 
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of retained particulate matter generate estimates-of excess risk 

which are as much as 20 orders of magnitude lower than estimates 

generated by the PAR method. Such vast ranges underscore the 

difference between risk estimates based on epidemiology and those 

based on dosimetry. This difference is so striking that even the 

authors of the EPA Draft Risk Assessment were unable to generate a 

"dose-response based on the extrapolation from mainstream to 

environmental tobacco smoke," and hence, relied solely upon the 

PAR model to support their contention of an increased risk of lung 

82 

cancer among nonsmokers reportedly exposed to ETS. 

Despite the presence of various governmental 
determinations of ETS as a carcinogen, the available scientific 
data, including epidemiology, toxicology and dosimetry, do not 
support the designation of ETS as a human carcinogen. 
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III. SMOKING POLICY ISSUES 

Employers Should Consider Potential Adverse 
Consequences of Instituting a Workplace 
Smoking Ban Absent an Overall Indoor Air 
Quality Evaluation _ 

foregoing discussion demonstrates that ETS is both 

quantitatively and qualitatively different from mainstream smoke; 

that nonsmoker exposure to ETS under normal, everyda^ conditions 

is minimal; and, most importantly, that the claim that ETS causes 

disease in nonsmokers is not conclusively supported by the 

scientific data. 

Moreover, investigations of buildings that are alleged 
to be "sick" consistently indicate that tobacco smoke is not a 
major contributing factor in an overwhelming majority of air quality 
problems. Four large databases of information on the possible 
causes of sick building syndrome exist in North America. 1 The 
similarities in the data and conclusions from these databases are 
remarkable. They suggest that nearly one-half of all sick buildings 
suffer from inadequate fresh air ventilation and approximately 
one-third suffer from inadequate air circulation. Improper main¬ 
tenance of blowers and filters further results in poor filtration 
and contaminated systems (dirty air ducts, humidifiers, etc.). 
Importantly, these groups also note that few of the complaints are 
traceable to specific pollutant sources in the building.^ Perhaps 
contrary to widely held impressions, tobacco smoke is related to 
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only 2-4% of the complaints in each of the databases on sick build¬ 
ings . 


In light of these facts, an employer’s decision to volun¬ 
tarily ban smoking without investigating overall indoor air quality 
could have unanticipated adverse legal implications. 

After a smoking ban has been implemented, invisible toxic 
substances unrelated to ETS may remain in the air and injure 
employees. 3 The injured employees may allege that, as a result of 
the smoking ban, they were misled into thinking that indoor air 
quality had been significantly improved when in fact it had not. 
They may further allege that the smoking ban was counterproductive 
to improving indoor air quality because tobacco smoke would have 
served as a constant indicator of inadequate ventilation that may 
have led to earlier detection of the problem. Injured employees may 
even accuse the employer of taking the relatively inexpensive ap¬ 
proach of banning smoking to avoid learning about or dealing with 
the "real cause" of complaints about indoor air quality. 

In addition, the employer could potentially face 
complaints or even suits from smokers who argue that the ban was 
unreasonable and unjustified because it was not rationally, 
factually, or objectively related to improvement of air quality in 
the workplace. 
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B. Finland Should Refrain From Taking Action 
With Respect to ETS That May Be 
Inconsistent With the EC's Ultimate Ap- 
proach to IAQ Issues, ____ 

Finland applied for membership to the European Economic 
Community (EC) on March 18, 1992. The governmental units of the 
EC have been, and continue to be, actively involved with issues 
relating to the environment, indoor air quality, and^occupational 
safety and health. 

For example, the Council of the European Communities 
has, over the past 15 years, initiated three action programs on 
safety and health at work and has declared 1992 the European Year 
of Safety at Work. On 30 September 1991, the Commission of the 
European Communities submitted a proposal for a council regulation 
establishing a European Agency for Safety and Health at Work.^ In 
its activities, the Agency is to cooperate with international 
organizations such as the World Health organization (WHO) and the 
International Labor Office (ILO). The Agency's duties are to 
include the collection and coordinated exchange of information on 
an international level, the provision of technical and scientific 
information for the commission's regulatory efforts in the area, 
and the monitoring of the application of legislative measures in 
the area of workplace safety and health. 
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Although the EC's activities have encompassed ETS, the 
EC has not, to the best knowledge of the undersigned, designated 
ETS as a carcinogen. As a potential member of the EC, Finland 
should not take action with respect to ETS that may be inconsistent 
with the EC's ultimate approach to issues related to indoor air 
quality and occupational safety and health. 
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